General Information
All reactions were carried out under argon atmosphere with dry solvents, unless otherwise noted. The commercially obtained chemicals and reagents were used without further purification. For TLC analysis silica gel plates (60 F254) from Merck were used with UV light (254 nm/366 nm) or potassium permanganate stain as developing agent. Flash Column Chromatography was performed on silica gel (mesh 35-70 µm) from Acros and solvent systems are reported as (percentage of solvent 1/ in solvent 2).
All NMR-spectra were recorded on a Varian Mercury-VX 400 or Bruker Avance DRX 500 spectrometer and referenced to CDCl 3 ( 1 H-NMR (CDCl 3 ): 7.26 ppm, 13 C-NMR (CDCl 3 ):
77.00 ppm) or (CD 3 ) 2 CO ( 1 H-NMR (acetone-D 6 ): 2.05 ppm, 13 C-NMR (acetone-D 6 ): 29.85 ppm). Data is reported in chemical shift (δ in ppm), multiplicity (s = singlet, d = doublet, dd = doublet of doublet, t = triplet, q = quartet, qn = quintet, m = multiplet), coupling constants (J in Hz) and integration of the signal.
Mass spectra were recorded on a HPLC-MS system (Hewlett Packard Agilent Series 1100) with Nucleosil Column (CC 250/4 Nucleosil 120-5 C4) by Macherey-Nagel or a gas chromatograph (Hewlett Packard 6890) with mass detector (Hewlett Packard 5973) and High Resolution Gas Chromatography Column, Agilent DB-5MS 128-5522 (25 m, 0,2 mm ID, film 0.33 µm). High Resolution mass spectra were recorded on a TRACE GC Ultra/DFS system or on a LTQ Orbitrap mass spectrometer with an Accela HPLC-System (column: Hypersyl GOLD, 50 mm × 1 mm, 1.9 μm).
Melting points were recorded on a melting point apparatus 540 by Büchi and are uncorrected.
Preparation of starting materials

General Procedure 1:
A suspension of 3-formylchromone (1 eq, ~ 1.5 mmol) in dry toluene (0.2 M) was prepared and heated up to 70°C, before methyl-or benzylhydroxylamine hydrochloride (1.1 eq, ~ 1.65 mmol) was added, followed by triethylamine (1.1 eq, ~1.65 mmol). The reaction mixture was stirred at 70°C for 15 min and at room temperature for 24 h. After cooling to 0°C for 10 min the solid was collected and dissolved in DCM (approx. 15 mL). This solution was washed with H 2 O (10 mL) and brine (5 mL) and the aqueous layer was extracted three times with DCM (10 mL). The combined organic layers were dried with MgSO 4 and the solvent was evaporated under reduced pressure. The residue was dried under high vacuum and could be used without further purification.
Preparation of N-phenylhydroxylamine
Ammonium chloride (1.6 g, 30 mmol, 1 eq) was placed in a 500 mL two-neck round-bottom flask with mechanical stirrer and dissolved in H 2 O (30 mL). After that a solution of nitrobenzene (3.07 mL, 30 mmol) in EtOH (20 mL) was prepared, heated up to 60°C and added to the aqueous ammonium chloride. The resulting mixture was stirred vigorously at 65°C while zinc dust (2.16 g, 33 mmol, 1.1 eq) was added in small portions. (during the addition the temperature was rising further) Finally the mixture was stirred at room temperature for 20 min before the zinc oxide was filtered off and washed with hot H 2 O. The filtrate was cooled down and extracted four times with 30 mL of Et 2 O. The combined organic layers were dried with MgSO 4 and the solvent was evaporated under reduced pressure at 0°C. The residue was dissolved in a few milliliters of DCM and crystallized from petroleum ether. N-phenylhydroxylamine was obtained in 31% yield (1.01 g, 9.24 mmol) as voluminous, white solid.
General Procedure 2
A suspension of 3-formylchromone (1 eq, ~1.5 mmol) in dry toluene (0.2 M) was heated up to 70°C and N-phenylhydroxylamine (1 eq, ~1.5 mmol) was added. The mixture was stirred at 70°C for 15 min and at room temperature for 1 h. After that the flask was cooled to 0°C for 10 min. The solid product was collected, washed thoroughly with petroleum ether and dried under high vacuum.
N-((6-methyl-4-oxo-4H-chromen-3-yl)methylene)methanamine oxide (1a) Nitrone 1a was prepared according to the general procedure 1 using 6-methyl-3-formylchromone (250 mg, 11, 157.30, 154.29, 135.73, 135.57, 127.28, 125.49, 122.87, 118.32, 116.35, 53.88, 20.95 N-((6-chloro-7-methyl-4-oxo-4H-chromen-3-yl)methylene)methanamine oxide (1b)
Nitrone 1b was prepared according to the general procedure 1 using 6-chloro-7-methyl-3-formylchromone (250 mg, 1.123 mmol) and could be obtained in 77% yield (217 91, 157.17, 154.26, 143.83, 132.41, 126.88, 125.82, 122.18, 120.36, 116.44, 77.32, 77.00, 76.68, 53.94, 20.86 
N-((6-methyl-4-oxo-4H-chromen-3-yl)methylene)-1-phenylmethanamine oxide (1c)
Nitrone 1c was prepared according to the general procedure 1 using 6-methyl-3-formylchromone (500 mg, 2.66 mmol) and could be obtained in 55% yield (425 160.48, 159.83, 136.40, 136.06, 135.92, 132.14, 129.47, 129.44, 129.12, 125.56, 122.73, 118.42, 118.32, 115.47, 69.79, 21.01 .
N-((4-oxo-4H-chromen-3-yl)methylene)-1-phenylmethanamine oxide (1d)
Nitrone 1d was prepared according to the general procedure 1 using 3-formylchromone (250 mg, 1.44 mmol) and could be obtained in 80% yield (320 mg, 1.15 mmol) as white solid. 12, 157.49, 155.99, 134.30, 132.96, 129.19, 129.08, 128.95, 126.18, 125.62, 123.19, 118.55, 116.54, 70.80 
N-((6-chloro-4-oxo-4H-chromen-3-yl)methylene)-1-phenylmethanamine oxide (1e)
Nitrone 1e was prepared according to the general procedure 1 using 6-chloro-3-formylchromone (250 mg, 1.2 mmol) and could be obtained in 70% yield (263 03, 157.40, 154.32, 134.53, 132.85, 131.67, 129.19, 129.16, 128.98, 125.75, 125.56, 124.06, 120.31, 116.62, 70.90 
N-((6-methyl-4-oxo-4H-chromen-3-yl)methylene)aniline oxide (1f)
N-phenylnitrone 1f was prepared according to the general procedure 2 starting from 6-methyl-3-formylchromone (300 mg, 1.59 mmol) and could be obtained in 86% yield (381 mg, 1.36 mmol) as a voluminous, slightly yellow solid. 27, 157.83, 154.31, 148.10, 135.87, 135.66, 130.07, 129.16, 126.17, 125.57, 122.85, 121.45, 118.38, 116.86, 20.98 09, 157.69, 154.28, 148.04, 143.94, 132.53, 130.20, 129.20, 125.91, 125.73, 122.17, 121.44, 120.42, 116.97, 20.90 23, 157.87, 156.05, 148.09, 134.42, 130.14, 129.19, 126.32, 125.96, 125.76, 123.20, 121.45, 118.64, 117 
N-((6-isopropyl-4-oxo-4H-chromen-3-yl)methylene)aniline oxide (1i)
N-phenylnitrone 1i was prepared according to the general procedure 2 starting from 3-formyl-6-isopropylchromone (204 mg, 0.94 mmol) and could be obtained in 72% yield (209 mg, 0.68 mmol) as a slightly yellow solid. 
(α-D)-3-Formyl-(2-D)-chromone
A solution of 2-hydroxyacetophenone (2.4 mL, 20 mmol) in deuterated dimethylformamide (15 mL) was prepared in a 100 mL two-neck round-bottom flask under argon and cooled down to -15°C. Then phosphorus oxychloride (1.83 mL, 20 mmol, 1eq) was added drop wise. The mixture was stirred at room temperature for 24 h before the reaction was quenched by addition of H 2 O (40 mL). After that the resulting solid was collected and dried under high vacuum to afford deuterated 3-formylchromone in 17% yield (580 
N-(2-D, 3a-D-(4-oxo-4H-chromen-3-yl)methylene)aniline oxide (1h-d 2 )
N-phenylnitrone 1h-d 2 was prepared according to the general procedure 2 starting from (α-D)-3-formyl-(2-D)-chromone (400 mg, 2.27 mmol) and could be crystallized in 60% yield (363 mg, 1.36 mmol) as yellow solid from 5% DCM/petroleum ether. 23, 156.01, 145.92, 134.44, 130.16, 129.20, 126.31, 125.78, 123.20, 121.44, 118.64, 116.82 
Dimethyl-2-methyl-3-(6-methyl-4-oxo-4H-chromen-3-yl)-2,3-dihydroisoxazole-4,5-dicarboxylate (6a)
Procedure 1: To a solution of Nitrone 1a (50 mg, 0.23 mmol) in dry DCM (10 mL) was added dimethyl acetylenedicarboxylate (57 µL, 0.46 mmol, 2 eq). The reaction mixture was stirred at room temperature for 48 h. Then the solvent was removed under reduced pressure and the residue was purified by flash column chromatography with 15-25% EtOAc/petroleum ether as eluent.
Compound 6a was obtained in 35% yield (29 mg, 0.08 mmol) as colorless oil.
Procedure 2: To a solution of Nitrone 1a (50 mg, 0.23 mmol) in dry DCM (10 mL) was added dimethyl acetylenedicarboxylate (57 µL, 0.46 mmol, 2 eq), followed by triphenylphosphine (72 mg, 0.28 mmol, 1.2 eq). The reaction mixture was stirred at room temperature for 48 h. After addition of brine (10 mL) the resulting layers were separated and the aqueous one was extracted three times with 10 mL of DCM. The combined organic layers were dried with MgSO 4 and the solvent was removed under reduced pressure. Purification by flash column chromatography with 15-25% EtOAc/petroleum ether as eluent afforded compound 6a in 32% yield (26.5 mg, 0.07 mmol) as colorless oil.
Procedure 3: To a solution of Nitrone 1a (50 mg, 0.23 mmol) in dry DCM (10 mL) was added dimethyl acetylenedicarboxylate (57 µL, 0.46 mmol, 2 eq). The reaction mixture was stirred at 40°C for 48 h before the solvent was evaporated under reduced pressure. Purification by flash column chromatography with 15-25% EtOAc/petroleum ether as eluent afforded compound 6a in 15% yield (12 mg, 0.03 mmol) as colorless oil. 71, 162.37, 160.48, 154.69, 154.15, 152.87, 135.92, 135.15, 125.52, 125.20, 123.61, 117.92, 105.89, 66.67, 53.36, 52.09, 47.55, 20.93 
Dimethyl-3-(6-chloro-7-methyl-4-oxo-4H-chromen-3-yl)-2-methyl-2,3-dihydroisoxazole-4,5-dicarboxylate (6b)
Compound 6b was prepared from Nitrone 1b (50 mg, 0.19 mmol) and dimethyl acetylenedicarboxylate (49 µL, 0.39 mmol, 2 eq) in dry DCM (10 mL) following procedure 1 (preparation of compound 6a). Purification by flash column chromatography with 10-25% EtOAc/petroleum ether as eluent afforded 6b in 13% yield (10.3 mg, 0.03 mmol) as colorless oil. 162.28, 159.04, 155.28, 154.22, 152.98, 132.17, 125.84, 125.58, 122.39, 119.97, 106.42, 83.90, 65.78, 53.41, 52.15, 49.03, 20.83 57, 162.28, 159.09, 154.67, 154.31, 153.17, 135.91, 135.34, 135.08, 129.51, 128.39, 127.91, 125.25, 123.68, 122.42, 117.92, 106.52, 64.67, 53.33, 52.07, 20.93 Dimethyl-2-benzyl-3-(4-oxo-4H-chromen-3-yl)-2,3-dihydroisoxazole-4,5-dicarboxylate (6d)
Compound 6d was prepared from Nitrone 1d (50 mg, 0.18 mmol) and dimethyl acetylenedicarboxylate (44 µL, 0.36 mmol, 2 eq) in dry DCM (10 mL) following procedure 1 (preparation of compound 6a). Purification by flash column chromatography with 15-20% EtOAc/petroleum ether as eluent afforded 6d in 80% yield (60 mg, 0.14 mmol) as colorless oil. 29, 161.74, 158.67, 154.63, 154.57, 153.36, 148.11, 134.01, 131.29, 129.54, 128.37, 127.94, 125.32, 122.97, 119.89, 106.09, 85.42, 64.50, 64.24, 62.88, 61.01, 13.99, 13.89 Dimethyl-8-methyl-10-oxo-2-phenyl-3,10-dihydro-2H-chromen[3,2-c]pyridin-3,4-dicarboxylat (8a)
To a solution of Nitrone 1f (94 mg, 0.34 mmol) in dry DCM (10 mL) was added dimethyl acetylenedicarboxylate (83 µL, 0.67 mmol, 2 eq), followed by triphenylphosphine (88 mg, 0.4 mmol, 1.2 eq). The resulting mixture was stirred at room temperature for 48 h. Then the solvent was evaporated under reduced pressure and the residue was purified by flash column provided 70% (21 mg, 0.07 mmol) of starting material and 17% (5 mg, 0.02 mmol) of the rearranged substrate as yellow oil. 75, 174.73, 156.32, 151.34, 143.11, 134.68, 132.43, 130.22, 129.56, 126.84, 126.13, 123.17, 118.84, 118.54, 20.68 . 
